There are a number of references in the literature to the determination of organic chloro-compounds in blood and tissues. Nicloux (1906) measured chloroform concentrations in dog's blood during and after anaesthesia by a method which involved distillation with alcohol, hydrolysis of the distillate with alcoholic potash, and determination of the resulting chloride by the Volhard method. Wells (1925) estimated carbon tetrachloride in blood and tissues in the same way, after administration of the compound by mouth. This author reports that a loss of 7-10 per cent. occurs during the preliminary distillation, and that the determination of quantities of carbon tetrachloride less than 1 mg. is very inaccurate. Schtschigol (1933) has found that the above method also gives low results for chloroform. A combustion method for the estimation of carbon tetrachloride in blood has been used by Robbins (1929) , but here again the technique is rather laborious and the quantities determined relatively large, i.e. of the order of I mg.
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The reaction of certain organic halogen compounds with pyridine and alkali to give a coloured complex was first observed by Fujiwara (1914) . Cole (1926) and McCollum (1930) used this reaction to determine small amounts of chloroform in aqueous extracts of tissues, but found some difficulty owing to the instability of the coloured complex. Daroga and Pollard (1941) , investigating the reaction of chloroform and carbon tetrachloride with pyridine and alkali, have observed that the diluting solvent, the relative concentrations of reagents, and the duration of heating, all influence the final colour. For optimum and reproducible colour development these authors use a reaction mixture containing 10 ml. of pyridine, 5 ml. of 20 per cent. NaOH and 1 ml. of an acetone solution of the chlorhydrocarbon. After heating at 100°C. for five minutes and then cooling thoroughly, the pyridine layer is separated off. Its colour is proportional to the amount of chloro-compound present and is stable for 17-24 hours at room temperature. Quantities of chloroform and carbon tetrachloride as small as 0-02 mg. give a measurable colour under the above conditions.
For the estimation of chloroform, carbon tetrachloride and trichlorethylene in blood, we have applied a similar technique to that used by Daroga and Pollard for the estimation of the first two of these compounds in soil. In the original method, the chlorhydrocarbon is first removed by steam distillation into acetone. About 50 ml. of distillate are collected, and 1 ml. of the aqueous acetone solution is used for the colour development. We have found that the sensitivity of the estimation may be increased as much as 50 times by extraction of the bulky aqueous distillate with a few millilitres of toluene; 1 ml. of the toluene extract is then taken for the colorimetric analysis.
Method
The blood sample is first made up to about 100 ml. with water and the chlorhydrocarbon removed by steam distillation in an all-glass apparatus with a single ground glass joint at the point of attachment of the distillation flask (see fig. 1 Colour is proportional to concentration up to 0 4 mg. of chlorhydrocarbon/ml. of toluene solution, at which point it becomes too intense for convenient measurement. The range given, 0 to 0-2 mg./ml., is that most frequently used. The lower concentrations were actually measured using 2-cm. or 3-cm. cells.
It was found that the colour given by carbon tetrachloride could be nearly doubled by the addition of 1 ml. of acetone to the reaction mixture which already contained 1 ml. of toluene. With chloroform, however, the final colour was decreased by the addition of acetone, while with trichlorethylene the addition of acetone had practically no effect.
It is important that the reagents used should be of A.R. standard and that they should themselves give no colour in the reaction mixture. We have found that it is also advisable to repeat a few points on the calibration curves when a new batch of reagent is used. In the case of pyridine, particularly, it seems that there may be present a trace of some impurity, varying in amount from one batch to another, which modifies slightly the final colour intensity. This effect is apparently uniform at all concentrations of chlorhydrocarbon, so that the calibration points always lie on straight lines.
Results
Varying quantities of carbon tetrachloride, chloroform and trichlorethylene in aqueous or concentrated acetone solution have been added to blood. These, together with the corresponding quantities recovered by the above method, are shown in Table 1 . The sensitivity of the method obviously depends on the amount of blood available for the estimation. A minimum concentration of 0-1 mg. of chlorohydrocarbon/100 ml. of blood can be estimated and a concentration of 0 05 mg./ 100 ml. detected with a blood sample of 25 ml., 1-5 ml. of toluene being used for the extraction. At higher concentrations, e.g. 10 mg./100 ml., a blood sample of 1 ml. is adequate for the analysis. The size of the blood sample and the amount of toluene used for the extraction may obviously be varied to give a convenient depth of colour for the final measurement. 
